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temperature of liquid helium can be started late in 1961. There 
are 14 figures and 15 Soviet-bloe references, 
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AUTHORS Bém, P , Habanec, J J, Karban, O and Némec, J. 

SITLE Polarization of protons scattered elastically on carbon 


PERIODICAL — Chekhoslovatsk:y fizicheskiy zhurnal, v 12, no 9, 1962, 660-664 


TEXT The polarization of protons scattered elastically on two carbon targets was measured for a cyclotron 

proton beam accelerated to 6 5 MeV The angular distritution in the energy interval from 3 60 to 4 52 MeV / A 
was ax follows P(40°,,) = 0.30 + 0.05; P(45°,,) = 0.36 + 0.07, P(S0°,,) = 033 + 006, P(60",.) 

= 020 + 005. The results after scattering on one target are in good agreement with those given by Warner 

R E and Alford W P (Ref 6 Phys Rev, 114 (1959), 1338) There are 4 figures and ! table 


ASSOCIATION — Institut yadernykh issledovanty ChSAN (Institute of Nuclear Research Czechoslovak AS, 
Rahezh) 


SUBMITTED October 20. 1961 
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Polarization measurement -f protons with 6,7 MeV energy 
scattered on carbon, Chekhosl f:2 zhirnmal 14 no. 6i40d~-41C 
'6L. 
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“Analysis of stresses in nonhomogeneous grains." Strojirenstvi, Praha, Vol. 4, No. 7, 
July 1954, p. 505. 
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Powder cutting of high-alloy steels. p. 285. HUTNIK. (Minis- 

terstvo hutniho prumyslu a rudnych dolu) Praha. Yol. 4, no. 9, 
Sept, 1954. Mechanical removal of waste from wire of low-carbon 
steel. p. 286. 
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Zednik, V. Testing impact ductility, pe 766. 
STROJ IRENSTVI , Prague, Vol. 4, no. 10, Oct. 1954. 


$0: Monthly List of East European Accessions, (EEAL), LC, Vol. 5, No. 6, 
June 1956, Uncl. 
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Measuring the pressure of oresses. 1. 227. (Strojirenstvi, Vcl. 
Mar 1957, Praha, Czechoslovakia) 
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Effect of the shape of steel parts on heat stress relaxation. p. 03. 


(Stro‘irenstvi. Vol. 7, no. 6, June 1957. Prana, Czechoslovakia) 


SO: Monthly List of East European Accessions (FAL) LC, Vol. 6, ne. li, October 1957. Unel. 
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Abs Jour : Ref Zbur - Fizika, No 1, 1958, 1102 


Author : Hemec, Jaroakav 

Inst : Higher School for Iron Working, Pregue;,Czechoslovakia 
Title : Plastic Stressed State in Steels. 

Orig Pub : Hutmiche listy, 1957, 12, No 4, 315-324 

Abstract : The author considers the processes that precede the des~ 


truction of the adhesion forces in deformed steels, and 
raises the problem of the possibility of calculating the 
plastic stressed state in inhomogeneous materials. Ab 

| iavestigation is made of the dependence of the static 

\ strength of steel on the fundamental physical properties 
that characterize the deformation of the ferrite. The 
mathematical foundations and deductions of the theory of 
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limit of brittle strength under ve.rious load conditions. 


Iv. vys. ucheb. sav.; mashinostr. no.l1/12:51-80 ‘58. 
(MIRA 13:3) 


1. Prazhskiy zheleunodoroshnyy politekhnicheskiy institut. 
(Matale--Brittleness ) 
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Selecting admissible stresses in high-pressure pipes used in 
hydroelectric power stations. Vest.mash. 38 no.12:3=7 D '§8, 
(MIRA 11:12) 
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NEMEC, J. 


"Effect of shape, machining, and heat on the values of allowed strains in parts." 
p. 09. 


STROJIRENSTVI. (MINISTERSTVO TEZKEHO STROJIRENSTVI, MINISTERSTVO PRESNEHO 
STROJIRENSTYI A MINISTERSTV2 AUTOMORILOVEHO PRUMYSLU A ZEMEDELSKYCH STROJU. ) 
Praha, Czechoslovakia, Vol. 9, no. 6, June 1959. 


Monthly List of East European Accessions (FEAI), LC, Vol. 8, No. 9, September 1959. 
Unel. 
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264200 
AUTHOR: Nenec, Jaroslav 
TITLE: Strength of Nuclear Reactor Vesseis 17 


PERIODICAL: Jaderna energie, 1960, No 8, pp. 254 - 266 


TEXT: Tre article presents an analysis of strength limits of large reac- 
tor pressure vessels. The analysis was undertaken in preparation of the design- 

ing of the pressure vessel for the first Czechoslovak nuclear power station. In 
particular, the article investigates the correlation between vessel size and ra- 
diation concentrations; the brittle strength of the vessel; the influence of 

thermal stresses on the vessel strength; and the influence of cyclic stresses 

on the service life of the vessel. Relations are deducted for the calculation . 


of the shape strength of the vessel and for the determination of limit stresses 
leading to the development of sudden eritical ruptures. The pressure vessel of 
the Czechoslovak nuclear power station will be produced of Type 13030 fine-grained 
steel. For this steel type, the critical integrated neutron flux at which the 
vessel material brittleness will reach a non-permissible value is estimated tc 
be about 5 - 191°, This value just about approaches the upper limit of the in- 
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tegrated neutron flux of 1018 - 10°! to which the vessel will be enponee during 
a 30-year operation at an expected instantaneous neutron flux of 197 - ich? neu- 
trons/cem@/sec. Therefore, a better thermal shield will have to be designed, es- 
pecially since the temperature: range, at which the damaging effects of the neu- 
tron flux for this steel type are most pronounced, is between 1CO and 200°C, 
which is exactly the temperature range at which the vessel of the Czechoslcvak 
nuclear power station is desigmed to operate. ¥rom the above analyses, the fol- 
lowing directions for reactor pressure vessel design and fabrication are deduct- 
ed: 1) In designing and calculating the strength of reactor vessels it has tc 
be considered that during long;-term operation the plastic properties of the ma- 
terial will deteriorate and the limit-stress value at which cohesion defects 
start developing will gradually decrease. The extent of these unfavorable prop- 


erty changes will increase with the increasing wall thickness, integral neutron 


flux and stress concentrations; with more frequent and extensive changes of 
pressure and temperature; and with more numerous incipient material defects. 2) 


Static properties of material, as established by conventional test methods on 
small specimens, do not provide a satisfactory basis for the calculation of safb- 
ty factors in reactor vessel design. 3) The stress-concentration and notch ef- 
fects will increase with the increasing thickness of the vessel wall. 4) The 
effect of cyclic stresses will be the greater the more brittle is she material 


Card 2/3 


Sah 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9" 


"APPROVED FO 


i FRG ei sostat em ced § | BL ed Se 


R RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9 


epee amen nee Ths 22 
ae a 


Z/038/ 60/4008 001, 66: 
Strength of Nuclear Reactcr Vessels A201/A026 


and the more complicated the vessel shape. 5) In stress calculation, due co,,- 
sideration is *o be fiven to the internal and thermal stresses to which the veg- 
sel will be exposed. 6) The calculation of the permissible stress and Stress- 
concentrations is a complex problem which cannot be solved by a mere extrapola- 
tion of experience gained with thin-walled pressure vessels of smaller sizes 7) 
Prior to the full-scale operation a series of verifying measurements and tests 
will have to be carried out in order to determine the actual safety of the ves- 
sel. There are 20 figures, 1 photo and 24 references: 9 Czechoslovak, 2 Soviet, 
11 English and 2 Unidentified. 
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PHASE I BOOK EXPLOITATION CZECH,‘5191 


Némec, Jaroslav, Professor, Engineer, Doctor of Sciences 

heme Op ates 

Tuhost a pemost ocelovych cast{ (Rigidity and Strength of Steel 
Parts) Prague, Nakl. Ceskoslovenské akademie véd, 1961. 567 p. 
1,500 copies printed. 


Sponsoring Agency: GeakoslovenskA akademie véd. Sekce techr.icka. 


Scientific Ed.: Jaroslav Kozeini{k, Academician; Scientific Review- 
ers: Ladislav Jenidek, Prefessor, Doctor, Engineer, and Cnd¥ej 
‘Puchner, Professor, Engineer, Doctor of Sciences; Ed. of volume: 
Antonin Burda; Tech. Ed.: Frantidek Konticky. 


PURPOSE: This book 1s intended for technical personnel concerned 
with research, development, and production in the machine 
industry. 


COVERAGE: ‘The following questions concerning steel parts and con- 


structions are discussed: fractures, deformation processes, 
theory of plasticity, endurance at elevated temperatures, brittle 
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fracture, and fatigue strength. The author thanks J. Kozedn{k, 
L. Jeniéek, and 0. Puchner for their advice and editorial as- 
sistance. There are 266 references: 71 Czech or Slovak, 46 
Soviet, 102 English, 36 German, 3 French, 2 Polish, 1 Rumanian, 
and 5 others. 


TABLE OF CONTENTS: 


Foreword 5 
List of the Most Important Symbols ; 10 
1. Introduction 17 
1.1 Objectives and development of the science of rigidity, 
strength, and durability of steel parts and 
constructions 17 
1.2 Concise review of the development of the engineering 
science of the strength of materials 22 
2. The Appearance of Fractures in Steel Parts 29 
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to fabrication proces3rs, SO as they may be eliminated oy selecting ’ 


proper technological processes (heat treatment, weldins methois}; which 
are compatible with the strength of the vodies. Two basic Causes CT 


plane stress caused in a thin Slab by rutationally-symmetrical detor- 


mation effects (spot welds or local flame heating), and by a longi tu- 
dinal stress field of parabolic shape (internal stresses in iongi tudi- 
nal welds or thin walls or longisudinal material defects) respectively, 
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AUTHOR: Nomec. J., Professor Engineer Doctor of Science 
TITLE: Evaluation of creep test data 
PER]. ODICAL: Strojirenstvi, 1961, Vol.11, No.8, pp.613-616 


TEXT s In evaluating the scatter of results relating to 

creep tests, attention is paid not only to determining the average 
probable values but also to the possibility of determining the 
minimum values. It is thereby not possible to use the symmetrical 
law of distribution of the values according to the Gauss curve, / 
since the application of this law would mean that the occurrence 
of the limit state can never be excluded with absolute reliability. 
Use of this law would also be contrary to the conceptions of the 
dislocation theory of creep. For homogeneous creep the real 
distribution curve is more likely to be the one in dashed lines 

of Fig.1, since the limit state cannot be achieved under certain 
minimum stress and ninimum testing time. Since in real components 
creep under normal conditions is usually the simultaneous result 
of two methods of creep, 4 more complicated characteristic can be 
anticipated, namely, that shown by the dash-dot curve in Fig.l. 
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Therefore, analyses based on the Gauss law of distribution give 
results which are doubtful. Of still greater importance is the 
fact that excessively simplified relations between time 6 , 

stress o and temperature T are applied, without taking into 
consideration geometrical factors and stress distribution. The 
results are frequently applied to the calculation of components 
using particularly the Larson-Miller equation, which is an 
empirical one and does not take into consideration the real 
conditions pertaining to creep in polycrystalline metals and alloys. 
It is pointed out that the speed of creep is not constant and it 
decreases with loading time. This conclusion is true even for 
smooth specimens, for which, according to R. Pokorny, the reviewer 
of this article, the dependence of the creep speed on time is 
complicated (the actually measured results for one Czech steel are 
given). The standard method is particularly inapplicable for parts 
of complicated shape, since the dependence of the creep speed on 
the loading time is clearly 4 function of the geometrical shape 


and its stress state, The physical process of creep should be sub- 
divided into two phases; in the first the creep speed decreases 
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as a result of equalization of stress peaks, in the second large 
plastic deformationsoccur (not taking into consideration tertiary 
creep), which result in changes in the shape of the body ,thus 
generatinginternal stresses, which in turn lead to an increase in 
the creep speed. The author concludes that correct calculation of 
the strength and rigidity of machine parts operating under 
conditions of creep has to be done on the basis of the following 
principles: a) the creep and creep strength tests should not be 
carried out on smooth specimens but on sections subjected to 
bending stresses and on tubes which are subjected to internal 
pressures or on bodies which are subjected to combined stresses. 
Calculated values are given for a concrete case in which the creep 
results of a smooth specimen (tyc) are compared with those obtained 
for a tube (trubka) and a section (nosnik), Fig.7 (e,%4/hour vs. 

@, hours). b) Extrapolation should not be made on the basis of 
Larson-Miller or Kauzmann formulae; geometrical factors and changes 
in creep speed should be taken into consideration. c) More 
exhaustive studies should be made of stress relaxation processes. 
There are 9 figures and 2 references: 1 Czech and 1 English: 
Rimrott, F.P.J., Journal of Applied Mechanics, ASME, series £6.,1959. 
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AUTHOR: N&mec, J., Professor, Engineer, Doctor of Science, 
(Prague) . 
TITLE: Limit-strength states of large machine parts and 


vessels stressed at low temperatures 
perlLODICAL: Strojirenstvi, Vole nO, Ly 1962, Ate19 


TEXT: Sudden brittle fracture may arise even at stresses 
which are fully permissible according to valid specifications. 
These appear to arise primarily in large parts, usually in welded 7 
structures and vessels. The danger of damage increases with 
increasing dimensions and complexity of shape of the body, 
decreasing temperatures of the material and increasing internal 
stresses caused by welding. In the present paper the author 

has studied the factor of size and the influence of internal 
stresses in weld joints for the purpose of determining the basic 
decisive parameters of the limit state of the brittle strength 

with regard to the shape of the body, dislocation andthe length of 
its welded joints. It is assumed that the part is in operation in 
a state in which only rapid brittle fractures can occur, i.e. that 
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Limit strength states of large ... 


the temperature of the material is below the transition temperature, 
a condition which is frequently fulfilled in normal operation. 


Two main factors influencing brittle fractures from 
the point of view of size and shape of the body are considered; 
elastic eneryvy stored in the body, particularly with reference to 
welded vessels and the relation of shear stress to maximum normal 
stress. 

Conclusions reached from the analysis indicate that 
at low temperatures, when the possibility of sudden brittle 
fracture must be considered, tests carried out on small specimens 
of the material have no real value. Influence of geometrical 
factors, such as size and shape as well as internal stresses, is 
considerable. These factors, derived in the paper, are relative 
only, giving a comparison of the limiting values of brittle strength. 
Actual vabes are influenced by the constants of the material and 


Card 2/4 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9" 


BSE BE 


2/032/62/012,/001/001/007 
E07 3/E£635 


Limit strength states of large ... 


must be determined or verified from tests. To stich tests scaling 
is applicable and it is here therefcre that the geometrical 
parameters play their major part. standard criteria, applicable 


to smaller bodies and working at normal or raised temperatures, 
cannot be applied to the design of larce vessels operating at low 


temperatures, i.e. in the zone of brittle fractures. Such vessels 


are frequently encountered in the chemical or power generating 
industries. Conventional mechanical properties of the material 
can no longer be used when computing the safe stresses of such 
vessels. Internal stresses and the level of elastic energy 
stored in the material have a considerable influence and must be 
taken into account. The properties of the material are best 
characterised by the quantity K, kg/fem, i.e. the specific energy 
per 1 cm® of the fractured surface, which in metals is determined 
by the specific deformation energy per l cm? required to reach 
the limit-strength state of the material. The quantity K is a 
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material constant which depends on the temperature and the 

velocity of Ppropogation of a crack and, to a certan extent, on 

the shape of the cross-section, Comparison of test results is 
carried out in the Soviet Union and Czechoslovakia on large 

specimens on which sudden brittle fracture was produced with 
appropriate notch-impact values, gave an average vaiue of K = 20a 
obtained for steel bodies at normal temperature. There are 

5 figures, 
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cycles in tice Gur of a visiole crack or crates, Taen, iiss 
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of cycles the depth of ti.e damaged leyer 4 = S remains / 
unchanged, When tue cruci.s eventually int -rcomneci and J 
the main mart of the surface layer, which is exposed to 


large, aunber 


unfavourable tensile stresses, is damagea a chanze occurs; 

on reaching X” load changes the third rhase of breaking-un 
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critical @pth beneh of a crack will decrease with increasing 


stress. un the basis of numerous re rasults from fatigue fractures 
and fractures of test sp¢cinens, it was found that for soft 
constructional steel at normal temperatures the average work 

of nlastic deformation recuired to nroduce a fracture ner 


9 
lcm” of the area of the final fracture was K = 100 - 150 
9 


; 2 2 
keem/eom for static loading and K = 30 - 60 kecm/cem for 


inpact loading. An empirical formula for determining the size 
of the crack, which starts snreading on further cyclic loading, 


is: 3 
ag = C, 


where o is the nominal stress assumed in the calculations, 
id is the characteristic length (for instance, depth) 

of the crack. 
C is a constant depending on the structure of the material, 
particularly on its surface layer. The quantity expressing 
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this constant is analyzec and it is concluded that the 


criterion oft = C is not reliable enough for determining the 
stability of cracks. The author derives the following 
empirical relation for carbon steels: 
5 — 
Lion 
200.20 — 
o 


c 


He concludes that the dependence of the depth of the crack 

or of the relative area of the crack on the number of luad 
cycles is a complicated one, indicating the different stages 
of development of the crack. Therefore, the service life of 
components cannot be calculated from a single analytical 
relation and is not determined by a single material constant. 
Further verification and development of the calculation method 
will permit determining the permissible state of cracks for 

a predetermined increase in the number of load cycles, 
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i.e. for a certain service life, It will also be of interest 
to study the control of the Process of development of surfiuce 
cracks by suitable surface treatment. 

There are 6 figures. 
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